(19) 



J 



(12) 



(43) Date of publication: 

19.05.1999 Bulletin 1999/20 



Europdisches Patentamt 
European Patent Office 
Office europeen des brevets (1 1 ) EP 0 9 1 7 041 A2 

EUROPEAN PATENT APPLICATION 

(51) Int. CI. 6 : G06F3/12 



(21 ) Application number: 981 17197.8 

(22) Date of filing: 09.09.1998 



(84) Designated Contracting States: 


(72) 


Inventor: Shima, Toshihiro 


AT BE CH CY 0E DK HS Fl FR GB GR IE IT LI LU 




Suwa-shl, Nagano-ken (JP) 


MCNLPTSE 




Designated Extension States: 


(74) 


Representative: HOFFMANN * EITLE 


ALLTLVMKROS1 




Patent- und Rechtsanwalte 






Arabellastrasse 4 


(30) Priority: 14.11.1997 JP 313282/97 




81925 Munchen (DE) 


(71) Applicant: 






SEIKO EPSON CORPORATION 






Shinjuku-ku Tokyo (JP) 







(54) Printing system, method and apparatus for processing a plurality of types of information 
different In priority 



(57) To process a plurality of types of information 
having different priority according to the priority, multiple 
logical channels are generated by combining a protocol 
in a transport layer of a network and a print queue in an 
application layer and priority is allocated to each logical 
channel. A host computer sends generated information 
to a predetermined logical channel by referring to a pri- 



ority table. A printer discriminates the priority of 
received information by referring to a priority table and 
executes the processing of the information according to 
the priority As a result, interrupt print data can be proc- 
essed prior to normal print data or a control command 
can be processed prior to than print data. 
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Description 

BACKGROUND OF THE INVENTION 
Held of the Invention 

[0001] The present invention relates a printing sys- 
tem, a printing method and a printer wherein a plurality 
of types of information different in priority, such as print 
data, can be processed according to the priority. 

Description of the Related Art 

[0002] In a conventional type printing system, a host 
computer such as a personal computer generates print 
data and sends the print data to a printer connected via 
a network or a local area network. The printer executes 
a predetermined printing process on a recording 
medium by interpreting the received print data and driv- 
ing a print engine, 
facility 

[0003] Data other than print data can be also sent 
from a host computer to a printer. For example, a host 
computer can request the status of the printer such as 
the residual quantity of paper and toner of a printer. A 
host computer can also request that the printer stop 
printing in an emergency. 

[0004] As one logical channel is allocated to a physi- 
cal interface between a host computer and a printer 
according to the above prior art, only one type of infor- 
mation can be sent at a time. That is,, until data trans- 
mission is completed while first data is transmitted from 
a host computer to a printer, subsequent data cannot be 
transmitted because the logical channel is occupied 
until the transmission of the first data is completed. 
[0005] Therefore, even if the cancellation of printing is 
requested after print data is sent to a printer, a cancel 
printing command cannot be sent to the printer until the 
transmission of all of the print data is completed. There- 
fore, the prior art has a problem in that data having a 
high priority a command for an urgent stop and data for 
interrupt printing cannot be promptly processed. Fur- 
ther, the prior art is inefficient because only one logical 
channel is provided. 

SUMMARY OF THE INVENTION 

[0006] The present invention is designed to solve the 
above problems by providing a printing system, a print- 
ing method and a printer wherein a plurality of types of 
information different in priority can be processed. 
[0007] To solve the above problems, in a printing sys- 
tem according to the present invention, a plurality of log- 
ical channels which belong to a transport layer or an 
upper layer are provided and a plurality of types of infor- 
mation different in priority is transferred via each logical 
channel. 

[0008] A printing system is provided with an informa- 



tion generating device lor generating and transmitting a 
plurality of types of information different in priority and a 
printer for receiving the information from the information 
generating device via a network and processing the 

5 information according to the priority. The network 
includes a plurality of logical channels which belong to 
at least a transport layer or an upper layer and are differ- 
ent in priority. The information generating device trans- 
mits the information to the logical channel according to 

io priority, the printer judges the priority of the information 
based upon the logical channel and processes the infor- 
mation according to the priority. 
[0009] "Priority" in the description means the degree 
of precedence in processing. "A plurality of types of 

is information" includes print data, an urgent stop com- 
mand, normal print data, interrupt print data and others. 
"The information generating device* can be realized by 
a printer driver installed in a host computer for example 
and others. "A network" means a network connected via 

so a telecommunication line independent of a wire circuit 
or radio transmission. "A transport layer" means a trans- 
port layer of 7 layer-model for open systems intercon- 
nection (OSI) which is architecture for 
intercornmunication among systems defined by Interna- 
ls tional Organization for Standardization (ISO). 

[001 0] The information generating device generates a 
plurality of types of information different in priority. Next, 
the information generating device sends the information 
to a logical channel according to priority. That is, priority 

30 is allocated to each logical channel and information 
which is high in priority is sent to a printer via a logical 
channel assigned with high priority. Therefore, a printer 
can judge the priority of received information by identify- 
ing a logical channel used for sending the information 

35 and can execute processing according to the priority of 
the information. Accordingly, urgent information can be 
promptly processed and facility in handling is also 
enhanced. 

[0011] According to another aspect of the present 

40 invention, the size of each receive buffer allocated to 
each logical channel can be set based upon the priority. 
[0012] The higher the priority of information sent to a 
printer is. the lower the frequency may be. Conversely, 
the lower the priority of information is, the lower the fre- 

45 quency may be also. That is, if the priority of information 
and a frequency in which information is generated are 
related, an allocated area in a receive buffer can be set 
dynamically or statistically based upon the priority. 
[0013] For example, if normal print data which is low 

so in priority and a control command which is high in prior- 
ity are sent a large memory area is allocated to the nor- 
mal print data and the residual memory area can be 
allocated to the control command. Accordingly, a 
receive buffer can be efficiently utilized. 

55 [0014] According to another aspect of the present 
invention, the plurality of types of information can 
include normal print data and interrupt print data. 
[001 5] The priority of interrupt print data has only to be 
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set so that the priority is relatively higher than the prior- 
ity of normal print data. For example, even if a normal 
print job is issued from one of the following users in 
case where a plurality of users share one network 
printer, an urgent print job can interrupt before the trans- 
mission of print data is completed and facility in han- 
dling is enhanced. 

[001 6] According to the present invention disclosed in 
Claim 4, the a plurality of types of information can 
include print data and a control command. 
[001 7] The priority of a control command has only to 
be set so that the priority is relatively higher than the pri- 
ority of print data. As a result, even while print data is 
transmitted, a control command such as a request for 
canceling a print job and a request for the urgent stop of 
printing can be sent to a printer and executed, and 
waste of printing resources such as paper and toner can 
be prevented. 

[0018] According to another aspect of the present 
invention, the printer is provided with a plurality of output 
trays and the plurality of types of information can include 
print data which specify one of the output trays. 
[0019] If a printer is provided with a plurality of output 
trays, an output tray on which printed recording media 
are ejected can be specified for print data, ff different 
priority is allocated to each output tray, print data for 
which an output tray high in priority is specified is proc- 
essed in advance. AccorcSngly, virtual printers can be 
constructed by the number of output trays on a single 
printer. 

[0020] According to the present invention disclosed in 
Claim 6. the a plurality of types of information can 
include print data the printing language of which is 
specified and print data the printing language of which 
is indefinite 

[0021] "Print data the printing language of which is 
indefinite" means print data the printing language of 
which is not specified and more specifically, means print 
data the printing language of which is required to be 
guessed. 

[0022] If the printing language is specified, a printer 
interprets print data according to the specified printing 
language or an emulator and prints it. If a printer 
receives print data in which the printing language is not 
specified, the printer guesses the printing language 
using an intelligent emulation switch (IES) and inter- 
prets print data as a known printing language, ff the pri- 
ority of print data in which the printing language is 
specified is set so that the priority is relatively higher 
than the priority of print data in which the printing lan- 
guage is no specified, the print data the printing lan- 
guage which is specified can be processed in first. 
Therefore, time required for switching a task and a 
switched frequency can be reduced and the printing effi- 
ciency can be enhanced. 

[0023] In another embodiment of the present inven- 
tion, a printing method is provided for generating and 
sending a plurality of types of information different in pri- 



ority and processing the information received via a net* 
work according to the priority, the network includes a 
plurality of logical channels which belong to at least a 
transport layer or an upper layer, different priority is allo- 
5 cated to each channel, the information is sent to a logi- 
cal channel according to the priority, the priority of the 
information is judged based upon the each logical chan- 
nel and the information is processed according to the 
priority. 

io [0024] According to another aspect of the present 
invention, a printer is provided for receiving a plurality of 
types of information different in priority via a network 
and processing the information according to the priority. 
The printer .comprises receive buffers which are allo- 

75 cated to a plurality of logical channels which belong to at 
least a transport layer or an upper layer and are 
included in the network, discriminating means, for dis- 
criminating the priority of information received in the 
receive buffers and processing means for executing 

20 requested processing according to the discriminated 
priority of information. 

[0025] Information sent to the printer via a logical 
channel is recorded in a predetermined receive buffer. 
The discriminating means discriminates the priority of 

25 received information based upon the used logical chan- 
nel. The processing means processes information 
according to the discriminated priority, in an order in 
which the priority is higher. Accordingly, information 
which is high in priority can be promptly processed and 

30 facility in handing is enhanced. The processing 
means" includes means for processing input informa- 
tion, concretely, means for printing based upon print 
data, means for operating according to a control com- 
mand. 

35 [0026] According to another aspect of the present 
invention, the size of the each receive buffer can be set 
according to the priority. 

[0027] . According to another aspect of the present 
invention, the plurality of types of information can also 

<o include normal print data and interrupt print data. 

[0028J According to another aspect of the present 
invention, the plurality of types of information can also 
include print data and a control command. 
[0029] According to another aspect of the present 

45 invention, a plurality of output trays are provided and the 
plurality of types of information can also include print 
data for which an output tray is specified. 
[0030] According to another aspect of the present 
invention, the plurality of types of information can 

so include print data in which the printing language is spec- 
ified and print data in which the printing language of 
which is not specified. 

[0031] According to another embodiment of the 
present invention a program recording medium for 
55 recording a computer program for generating informa- 
tion to be sent to a printer is provided. The program 
comprises a function for discriminating the priority of a 
plurality of logical channels which belong to at least a 
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transport layer or an upper layer and are included in a 
network, a function for generating a plurality of types of 
information for sending to the printer, a function for dis- 
criminating the priority of the information, and a function 
for sending the information to a logical channel accord- 5 
ing to the discriminated priority. 
[0032] For the program recording medium, various 
recording media such as a floppy disk (FD), a compact 
disc (CD-ROM. CD-R), a hard disk (HD) and a flash 
memory can be adopted. The program recording 10 
medium is not limited to these examples and a commu- 
nication medium can be also utilized as in the remote 
down load of a program via a telecommunication line. 
[0033] The priority of a plurality of logical channels 
which belong to a transport layer or an upper layer and is 
the priority of a plurality of types of generated informa- 
tion are respectively discriminated by a computer read- 
ing a recording medium on which a predetermined 
program is recorded, and a logical channel used for 
sending can be detected based upon the priority of the 20 
information. Accordingly, information can be sent 
according to priority and prompt processing is enabled. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 

[0034] 

Fig. 1 is a block diagram showing a printing system 
equivalent to a first embodiment of the present 
invention; 30 
Figs. 2 are explanatory drawings respectively 
showing the constitution of priority tables; 
Fig. 3 is an explanatory drawing showing a method 
of generating a plurality of logical channels in each 
layer of a network; 35 
Fig. 4 is a flowchart showing processing for gener- 
ating information such as print data on the side of a 
host computer; 

Fig. 5 is a flowchart showing processing for 
received information on the side of a printer; 40 
Rg. 6 is a block diagram showing a printing system 
equivalent to a second embodiment of the present 
invention; 

Fig. 7 is a flowchart showing processing for 
received information on the side of a printer; 45 
Fig. 8 is a block diagram showing a printing system 
equivalent to a third embodiment of the present 
invention; 

Rg. 9 is a flowchart shewing processing for 
received information on the side of a printer; so 
Rg. 10 is a block diagram showing a printing sys- 
tem equivalent to a fourth embodiment of the 
present invention; 

Fig. 11 is a flowchart showing processing for 
received information at a printer; 55 
Fig. 12 is a block diagram showing a printing sys- 
tem of a fifth embodiment of the present invention; 
and 



Rg. 13 is a flowchart showing processing for 
received information at a printer. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0035] Referring to Figs. 1 to 5, a first embodiment of 
the present invention will be described below. A host 
computer 1 can be realized as a personal computer, a 
workstation, a portable information terminal and others 
and ts constituted as a computer system provided with 
various memories such as a data memory and an 
image memory and an arithmetic unit In the host com- 
puter 1 , an application program 2 and a printer driver 3 
are installed. 

[0036] The printer driver 3 as the information generat- 
ing device generates and issues print, data and a control . 
command as the plurality of types of information. The 
printer driver 3 ts comprises a print data generating sec- 
tion 4 and a priority table 5. The printer driver 3 can suit- 
ably utilize computer resources with which the host 
computer 1 is provided. A source code generated by the 
application program 2 such as documentation software 
is converted to print data by the print data generating 
section 4.. The generated print data is sent to a telecom- 
munication line 100 via an interface 6 and input to a 
printer 11 vie the telecommunication line 100. The 
printer driver 3 can also issue various control com- 
mands such as a request for canceling a print job and a 
request for stopping printing if necessary. 
[0037] Various methods of generating print data may 
be adopted. For example, print data may be also gener- 
ated by converting an input source code to a predeter- 
mined printing language by the printer driver 3 and print 
data may be also generated by converting an input 
source code to bit image data. 

[0038] The priority table 5 is provided to manage the 
priority of various information generated by the printer 
driver 3 and the priority of a logical channel described 
later. As shown in Fig. 2(A), the priority table 5 stores 
the type of information, the priority of information, and 
the type of a logical channel respectively related one 
another. For example, the priority table stores an urgent 
control command such as the stop of printing as infor- 
mation 1 shown in Rg. 2(A), another control command 
such as a request for status information as information 
2, interrupt print data as information 3 and normal print 
data as information 4. 

[0039] Therefore, information can be sent via a prede- 
termined logical channel according to priority by refer- 
ring to the priority table 5. The priority table 5 may be 
also provided outside the printer driver 3. 
[0040] The printer 1 1 is constituted by a control sec- 
tion 12, an interpreting section 13. a print engine 14, a 
priority table 15 and others. 

[0041] Information such as print data sent from the 
host computer 1 is input to an interface 16 via the tele- 
communication line 100. The information input to the 
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interface 16 is allocated to ports 17A to 17D corre- 
sponding to each logical channel. In particular, in the 
interface 16, the destination port number of input infor- 
mation (packet data) is checked and the information is 
allocated to each port corresponding to each destina- § 
tion port number with a header removed. Receive buff- 
ers 1 8A to 1 80 are respectively connected to each port 
1 7A to 17D. The priority becomes lower in the order of a 
logical channel to which the port 17A corresponds, a 
logical channel to which the port 17B corresponds, a io 
logical channel to which the port 1 7C corresponds and 
a logical channel to which the port 1 7D corresponds. 
[0042] In this embodiment, it is assumed that a control 
command is input to the receive buffers 18A and 18B 
and print data is input to the receive buffers 18C and is 
18D. Therefore, the size (i.e. .memory capacity) of the 
receive buffers 18A and 18B to which a control com- 
mand is respectively input is set so that it is smaller than 
the size of the receive buffers 18C and 180 to which 
print data is respectively input The memory capacity of so 
each receive buffer 18A to 180 can be also dynamically 
varied according to the status of the use of each logical 
channel, the frequency of sending via each logical 
channel and others. 

[0043] The control section 12 monitors the input of 25 
information to each receive buffer 18A to 180 and con- 
trols the state of processing based upon the priority of 
input information. For example, if a command request- 
ing the cancellation of a print job is input to the receive 
buffer 18A, the control section 12 discriminates priority 30 
in processing the cancellation request command by 
referring to the priority table 1 5 and cancels the print job 
by issuing an instruction to the interpreting section 13 
and others. The control section 12 can permit the 
processing of information low in priority, that is, print 35 
data until information high in priority is input. 
[0044] Print data respectively input to the receive buff- 
ers 18C and 180 is interpreted by the interpreting sec- 
tion 13 and developed in an output buffer 19. Bit image 
data developed in the output buffer 19 is transferred to 40 
the print engine 14 and printed on a recording medium 
by the print engine 14. For the print engine 1 4, an ink-jet 
type, a thermal transfer type, a laser beam type and oth- 
ers may be adopted. 

[0045] In the priority table 1 5 on the side of the printer 45 
11 (i.e.. priority managing means), as shown in Fig. 
2(B), the priority of each logical channel is stored. The 
priority table 5 on the side of the host computer 1 may 
be also called first priority managing means and the pri- 
ority table 1 5 on the side of the printer 1 1 may be also so 
called second priority managing means. 
[0046] Next, referring to Fig. 3, a method of construct- 
ing a logical channel will be described. In Fig. 3, a 7 
layer-model for OSI is shown. An application layer in 
Fig. 3 includes a presentation layer and a session layer, ss 
[0047] For example, il a plurality of channels are gen- 
erated in a data link layer/a physical layer, Ethernet is 
used in one and serial transmission is used in the other. 



In this case, for example, information input via Ethernet 
can be processed as print data low in priority and seri- 
ally transmitted information can be processed as a con- 
trol command high in priority. 

[0048] H a plurality of logical channels are generated 
in a network layer, plural Internet protocol (IP) 
addresses have only to be set as shown as ADR1 and 
A0R2. In this case, for example, one IP address ADR1 
can be used for receiving print data and the other IP 
address A0R2 can be used for receiving a control com- 
mand or a plurality logical channels can be generated 
using two types of protocols including an Internet proto- 
col (IP) and an internetwork packet exchange (IPX) pro- 
tocol. In this case, for example, IP can be used for 
receiving print data and IPX protocol can be used for 
receiving a control command. 

[0049] Further, rf multiple logical channels are gener- 
ated in a transport layer, a suitable one of protocols 
such as a simple network management protocol 
(SNMP). a file transfer protocol (FTP), a telecommuni- 
cation network (Telnet) and a line printer protocol (Lpr) 
has only to be used. As a port number is specified for 
each protocol beforehand, information for which a port 
number 161 for example is specified is processed as 
information according to SNMP and information for 
which a port number 21 is specified is processed as 
information according to FTP. A port number 23 corre- 
sponds to Telnet and a port number 51 5 corresponds to 
Lpr. 

[0050] If multiple logical channels are generated in the 
application layer, a suitable one of multiple print queues 
shown as Q1 and 02 has only to be used. In this case, 
one print queue Q1 can be used for receiving print data 
and the other print queue Q2 can be used for receiving 
a control command. 

[0051] As described above, multiple logical channels 
can be generated by using suitable protocols and suita- 
ble print queues in the network layer. Since hardware is 
required if multiple channels are generated in the data 
link layer/the physical layer, the cost is increased and 
the structure is also complicated. As multiple IP 
addresses are required to be preset for one printer 11 if 
multiple channels are generated in the network layer by 
using multiple IP addresses, setup operation is compli- 
cated and facility in handling is reduced. Therefore, in 
this embodiment multiple logical channels shall be gen- 
erated in the transport layer or an upper layer. 
[0052] Next, referring to Figs. 4 and 5, action in this 
embodiment will be described. First Fig. 4 is a flowchart 
showing processing on the side of the host computer 1 . 
[0053] In a step (hereinafter called S as its abbrevia- 
tion) 1 , information input from the application program 2 
for example and others is analyzed. That is, the type of 
information such as print data and a control command is 
checked. Next, the priority table 5 is referred based 
upon the type of the checked information in S2 and the 
priority of the input information is determined in S3. A 
logical channel used for sending is also determined 
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based upon the determined priority. 
[0054] Send data is generated in S4 by executing 
processing such as adding a required header to infor- 
mation. The send data is sent to the printer 1 1 via a pre- 
determined logical channel in S5. 
[0055] Next. Fig. 5 is a flowchart showing processing 
on the side of the printer 1 1 . First, in S1 1 , it is monitored 
whether information such as print data and a control 
command is input from the host computer 1 or not. 
When information is input from the host computer 1 , the 
information is stored in a predetermined receive buffer. 
The priority of the received information is discriminated 
in S12 by checking information is stored in which 
receive buffer and referring to the priority table 15. 
[0056] Next, it is judged in S13 whether a currently 
processed job exists or not. If no precedent job exists, 
"NO" is selected in S13 and the processing of received 
information is executed in S14. That is, for example, if 
received information is print data, the print data is inter- 
preted and printing is executed. If received information 
is a control command, various operation is executed 
according to the contents of the control command. 
[0057] In the meantime, if another print job is proc- 
essed, "YES" is selected in S13 and next, the priority of 
a currently processed job and the priority of the latest 
information received in S11 are compared in $15. If the 
priority of the precedent job is higher than the priority of 
received information, the received information is on 
standby in S16. 

[0058] Conversely, if the priority of received informa- 
tion is higher than the priority of the precedent job, the 
processing of the precedent job is interrupted in S17 
and the processing of the received information is exe- 
cuted in advance in S18. 

[0059] Various methods can be adopted to interrupt 
the precedent job in S17. For example, it may be also 
determined according to time until the precedent job is 
completed whether the processing of information high in 
priority should be permitted or not. For example, in case 
the precedent job is completed if some sheets are 
printed, information high in priority may be also proc- 
essed after the precedent job is completed. Reference 
time for discriminating whether the completion of the 
precedent job is awaited or not may be also set variably 
according to difference in priority. 
[0060] According to this embodiment as described 
above, the following effect can be produced. First, as 
multiple logical channels are generated between the 
host computer 1 and the printer 1 1 and processing is 
executed according to the priority of information, urgent 
information such as a printing urgent stop command 
can be promptly processed As information high in prior- 
ity is promptly processed, printing resources can be 
prevented from being consumed uselessly and facility in 
handling is enhanced. 

[0061] Second, as multiple logical channels are gen- 
erated in the transport layer or an upper layer, multiple 
logical channels can be readily and simply obtained. 



That is, as the addition of hardware resources such as a 
telecommunication line and the setting of multiple IP 
addresses are not required, multiple logical channels 
can be simply generated. If multiple logical channels are 

5 generated in the application layer by increasing the 
types of print queues and others, information to be sent 
from the host computer 1 to the printer 1 1 is made 
longer and efficiency in transmitting information and the 
efficiency of processing are deteriorated by the quantity. 

io Therefore, it is desirable as In this embodiment that mul- 
tiple logical channels are generated by combining a pro- 
tocol in the transport layer and a print queue in the 
application layer. 

[0062] Third, as the size of the receive buffers 1 8A to 

15 1 8D is set according to the priority of each logical chan- 
nel, memory resources can be efficiently utilized. 
[0063] Fourth, as priority is preset every logical chan- 
nel, efficiency in transmitting information can be 
enhanced, compared with a case that priority is written 

20 in the header of information. 

[0O64] Next, referring to Figs. 6 and 7, a second 
embodiment of the present invention will be described. 
In the following embodiments, the same reference 
number is allocated to the same component as a com- 

25 ponent in the first embodiment and the description is 
omitted. This embodiment is characterized in that nor- 
mal print data and interrupt print data are used. 
[0065] As shown in Fig. 6, a printing system equiva- 
lent to this embodiment is also provided with a host 

so computer 1 for generating print data and others and a 
printer 21 for executing printing processing and others. 
However, as in this embodiment, normal print data and 
interrupt print data are used for multiple types of infor- 
mation different in priority, a logical channel for sending 

35 normal print data and a logical channel for sending 
interrupt print data are generated, and a receive buffer 
18C for storing print data and a receive buffer 18D for 
storing interrupt print data are provided to the printer 21 . 
In this embodiment, the priority of interrupt printing is 

40 set so that it is higher than the priority of normal printing. 
[0066] Next, referring to a flowchart shown in Fig. 7, 
action in this embodiment will be described. 
[0067] The printer 21 monitors whether print data from 
the host computer 1 is received or not in S21 and if print 

45 data is received, it is judged in S22 whether another 
print job is processed or not ff no precedent print job 
exists, the print data received in S21 is interpreted and 
printing processing is executed in S23. 
[0068] However, if the precedent print job exists, it is 

so judged whether the latest print data received in S21 is 
interrupt print data or not. In other words, the priority of 
the precedent print job and the priority of the received 
latest print data are compared. 

[0069] If the precedent print job is interrupt printing 
55 and print data received later is normal print data and if 
the precedent print job and print data received later are 
both normal print data or interrupt print data, "NO" is 
selected in S24 and the print data received later is on 
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standby in S25. 

[0070] In the meantime, if the precedent print job is 
normal print data and print data received later is inter- 
rupt print data the precedent print job is interrupted in 
S26 and print data related to interrupt printing is proc- 
essed in advance in S27. 

[0071 ] tn this embodiment constituted as described , 
the similar effect to that in the first embodiment can be 
also obtained. Particularly, as in this embodiment two 
types of logical channels including a logical channel for 
sending normal print data and a logical channel for 
sending interrupt print data are generated, the priority of 
interrupt print data is set so that it is higher and the inter- 
rupt print data is processed in advance, an urgent doc- 
ument can be promptly printed and facility in handling is 
enhanced. 

[0072] . Next, referring to Figs. 8 and 9, a third embod- 
iment of the present invention will be described. This 
embodiment is characterized in that print data and a 
printing command are used. 

[0073] A printer 31 comprises a control section 12, an 
interpreting section 13, a print engine 14, a priority table 
15 and others. However, as in this embodiment, print 
data and a control command are used as information 
different in priority, a logical channel for sending print 
data and a logical channel for sending a control com- 
mand are generated, and a receive buffer 18A for 
receiving a control command and a receive buffer 18C 
for receiving print data are provided to the printer 31 . 
The priority of a control command is set so that it is 
higher than the priority of print data As the quantity of 
data included in a control command is small, the receive 
buffer 18A is set so that it is smaller than the receive 
buffer 18C. 

[0074] Next, referring to a flowchart shown in Fig. 9, 
the action of this embodiment will be described. First, it 
is monitored in S31 whether print data or a control com- 
mand is received from a host computer 1 or not and if 
some information is received from the host computer 1 , 
it is judged in S32 whether the precedent another job is 
processed or not. If no precedent another job exists, 
information received in S31 is processed in S33. That 
is, if the received information is print data, the print data 
is interpreted, printing is executed and if the received 
information is a control command, processing according 
to the contents requested in the control command is 
executed. 

[0075] However, rf the precedent job is being proc- 
essed, "NO" is selected in S32 and it is judged in S34 
whether information received next is a control command 
or not. That is. the priority of the precedent job being 
processed and the priority of received information are 
compared. 

[0076] If the precedent job is a control command and 
the succeeding information is print data and if both the 
precedent job and the succeeding information are print 
data, that is, if the priority of the succeeding information 
is not higher than the priority of the precedent job, the 



processing of the succeeding information is on standby 
in S35. 

[0077] In the meantime, as the priority of a control 
command is higher if the precedent job is print data and 
5 the succeeding information is the control command, the 
precedent print job is interrupted in S36 and processing 
requested by the control command is executed in 
advance in S37. 

[0078] In this embodiment constituted as described, 
io the similar effect to that in the first embodiment can be 
obtained. Particularly, as in this embodiment, a logical 
channel for sending print data and a logical channel for 
sending a control command are generated, the priority 
of a control command is set so that it is higher than the 
is priority of print data and a control command is proc- 
essed in advance, a command requesting the cancella- 
tion of a print job, a printing urgent stop command and 
others can be promptly processed. Therefore, useless 
printing can be prevented from being caused and facility 
. 20 in handling is also enhanced. 

[0079] The priority of a control command is not 
required to be set so that the priority is uniformly higher 
than the priority of print data and the priority may be set 
according to the character of each control command. 
25 For example, in the case of a control command for 
inquiring only the status of a printer, the priority of the 
control command may be also set so that it is lower than 
the priority of print data. 

[0080] Next, referring to Figs. 10 and 11, a fourth 
30 embodiment of the present invention will be described. 
This embodiment is characterized in that priority in 
processing differs depending upon the specified 
number of an output tray. 

[0081] A printer 41 is provided with a control section 

35 12, an interpreting section 13. a priority table 15 and 
others as described in the embodiments. In addition, 
two output trays 42A and 42B are provided to a print 
engine 42 in this embodiment. 
[0082] That is, in this embodiment, either of the output 

40 trays 42A and 42b can be specified as a destination at 
which printed recording paper is ejected, and a logical 
channel for sending print data for which the output tray 
42A is specified and a logical channel for sending print 
data for which the output tray 42B is specified are gen- 

45 erated. The print data for which the output tray 42A is 
specified is stored in a receive buffer 18C and the print 
data for which the output tray 42 B is specified is stored 
in a receive buffer 18D. The priority of the print data for 
which the output tray 42B is specified is set so that the 

so priority is higher than the priority of the print data for 
which the output tray 42A is specified. 
[0083] Next, referring to a flowchart shown in Rg. 11, 
the action of this embodiment will be described. First, in 
S41 . it is monitored whether print data from a host conv 

55 puter 1 is received or not and if print data is received, it 
is judged in S42 whether the precedent another print job 
is processed or not. If no precedent print job exists, the 
print data received in S41 is interpreted, printed and 
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ejected on a specified output tray S43. 
[0084J In the meantime, if the precedent print job is 
processed, the priority of processing is judged in S44 by 
comparing the numbers of the specified output trays. If 
the output tray 42B high in priority is specified for the 
precedent print job and the output tray 42A low in prior- 
ity is specified for the succeeding print data received in 
S41 , the succeeding print data is on standby in S45. 
[0085] Conversely, if the output tray 42 A low in priority 
is specified for the precedent print job and the output 
tray high in priority is specified for the succeeding print 
data, the processing of the precedent print job is inter- 
rupted in S46 and the succeeding print data is inter- 
preted and ejected on the specified output tray in S47. 
[0086] In the embodiment described above, a similar 
effect to that in the first embodiment can be obtained. In 
addition, in this embodiment, as a logical channel is 
generated every specified number of the output tray and 
the priority of print data for which one output tray is 
specified is set so that it is higher than the priority of 
print data for which the other output tray is specified, 
physically one printer 41 can be utilized as multiple vir- 
tual printers. The printers can be used appropriately as 
for example, in case the output tray 42A low in priority is 
shared by the members of a group and the output tray 
42B high in priority is used by a manager of the group 
and facility in handling is enhanced. 

5. Fifth Embodiment 

[0087] Next, referring to Figs. 12 and 13, a fifth 
embodiment of the present invention will be described. 
This embodiment is characterized in that priority in 
processing differs depending upon whether printing lan- 
guage is specified or not. 

[0088] A printer 51 is also provided with a control sec- 
tion 12, an interpreting section 13, a print engine 14, a 
priority table 15 and others as in the embodiments. In 
addition, a language discriminating section 52 which 
can be called printing language discriminating means is 
provided to the printer 51. The language discriminating 
section 52 is known as an intelligent emulation switch 
(IES). interprets print data in various printing languages 
supported in an emulation mode and discriminates 
printing language in which the most appropriate result 
of interpretation is obtained as the printing language of 
the corresponding print data. 

[0089] In this embodiment, a logical channel for send- 
ing print data the printing language of which is specified 
beforehand and a logical channel for sending print data 
the printing language of which is not specified are gen- 
erated. The print data the printing language of which is 
specified is stored in a receive buffer 18C and inter- 
preted by the interpreting section 13. In the meantime, 
the print data the printing language of which is not spec- 
ified is stored in another receive buffer 1 8D and after the 
printing language is discriminated by the language dis- 
criminating section 52, it is interpreted by the interpret- 



ing section 13. The priority of print data the printing 
language of which is specified is set so that the priority 
is higher than the priority of print data the printing lan- 
guage of which is not specif ied. 
5 [0090] Next, referring to a flowchart shown in Fig. 1 3, 
the action of this embodiment will be described. First, in 
S51, it is monitored whether print data from a host com- 
puter 1 is received or not and if print data is received, it 
is judged in S52 whether the precedent another print job 
10 is processed or not. If no precedent print job exists, the 
print data received in S51 is interpreted and printing 
processing is executed in S53. 
[0091 ] However, if the precedent print job exists, prior- 
ity in processing is discriminated in S54 by checking 
rs whether the printing language of the print data received 
in S51 is specified or not If the printing language of the 
succeeding print data is not specified, the processing of 
the print data is on standby in S55. 
[0092] Conversely, if the printing language of the suc- 
20 ceeding print data is specified, H is awaited in S56 that 
the precedent print job is finished and after the prece- 
dent print job is finished, printing processing is executed 
in S57. Therefore, print data the printing language of 
which is specified is processed earlier than print data 
25 the printing language of which is not specified. 

[0093] In this embodiment constituted as described, 
the similar effect to that in the first embodiment can be 
also obtained. Particularly, as in this embodiment, print 
data the printing language of which is specified can be 
30 processed in advance, speed tor printing processing 
can be enhanced and facility in handling is enhanced. 
That is, K printing language is not specified, it takes time 
for the language discriminating section 52 to guess 
printing language and time required for switching lan- 
35 guages is also increased. Therefore, when print data 
the printing language of which is specified and print 
data the printing language of which is not specified are 
dealt without discrimination, the efficiency of printing 
processing is deteriorated and the consumed quantity 
40 of a memory is also increased. Further, in this embodi- 
ment, as print data the printing language of which is 
specified is processed in advance, the efficiency of 
printing can be enhanced and a printing schedule can 
be also readily estimated. 
45 [0094] In judging in S54 whether printing language is 
specified or not, the order of printing may be also 
changed based upon time required for switching lan- 
guages for example and others. That is, if multiple print 
data competes, print data short in switching time can be 
so processed in advance. 

[0095] Various additions and variations are allowed 
within the scope of the present invention described in 
the embodiments. For example, the present invention 
can be also realized by storing a predetermined pro- 
ss gram on a recording medium MM and loading the pro- 
gram into the printer 11 as shown in Fig. 1. The 
recording medium includes a communication medium 
enabling download via a telecommunication network in 
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addition to various tangible recording media such as 
ROM, FD t CD-ROM and a memory card. Fig. 1 shows a 
case that a program stored on the recording medium 
MM is read on the side of the printer 1 1 , however, the 
program on the recording medium may be also read on 5 
the side of the host computer 1 . 
[0096] A system for synthetically processing each 
information described in the embodiments, that is, each 
information such as normal print data, interrupt print 
data, print data and a control command may be also 10 
constituted. Such a printing system can be realized in 
the first embodiment 

[0097] Further, the host computer 1 is not required to 
be realized by a personal computer and others and for 
example, print data and others may be also directly is 
input to the printer 1 1 from another information generat- 
ing device such as a digital camera. 
[0098] As described above, according to the printing 
system, the printing method and the printer respectively 
according to the present invention, multiple types of 20 
information different in priority can be sent via each log- 
ical channel and can be processed according to the pri- 
ority. Therefore, urgent information can be prorrptly 
processed and facility in handing is enhanced. 

25 

Claims 

1 . A printing system comprising : 

an information generator for generating and 30 
sending a plurality of types of information which 
are different in priority; and 
a printer for receiving the information from the 
information generator via a network and 
processing the information according to the pri- 35 
ority, wherein the network includes a plurality of 
logical channels which are different in priority 
and belong to at least a transport layer or an 
upper layer, the information generator sends 
the information to the logical channels accord- 40 
ing to the priority of the information, and the 
printer determines the priority of the informa- 
tion based upon the priority of the logical chan- 
nel through which the information was received 
and processes the information according to the 45 
priority. 

2. A printing system according to Claim 1 , wherein: 

said printer comprises a plurality of receive so 
buffers which are each allocated for a corre- 
sponding logical channel and have a size which 
is set according to the priority of the corre- 
sponding logical channel. 

55 

3. A printing system according to Claim 1 or 2, 
wherein: 



said plurality of types of information include 
normal print data and interrupt print data. 

4. A printing system according to Claim 1 or 2, 
wherein: 

said plurality of types of information include 
print data and a control command. 

5. A printing system according to Claim 1 or 2, 
wherein: 

said printer comprises a plurality of output 
trays; and 

said plurality of types of information include 
print data for which a particular output tray is 
specified.. 

6. A printing system according to Claim 1 or 2, 
wherein: 

said plurality of types of information include 
print data in which the printing language is des- 
ignated and print data in which the printing lan- 
guage is specified. 

7. A printing method for generating and sending a plu- 
rality of types of information different in priority and 
processing the information, received via a network 
according to the priority, wherein the network 
includes a plurality of logical channels which belong 
to at least a transport layer or an upper layer and a 
different priority is allocated to each channel, the 
printing method comprising the steps of: 

transmitting information via the logical chan- 
nels according to the priority; 
receiving the transmitted information and 
determining the priority of the information 
based-upon the logical channel through which 
the information was received; and 
processing the information is processed 
according to the determined priority. 

8. A printer for receiving a plurality of types of informa- 
tion different in priority via a network and process- 
ing the information according to the priority, 
comprising: 

a plurality of receive buffers which belongs to at 
least a transport layer or an upper layer and 
which are respectively allocated to a plurality of 
logical channels included in the network; 
discriminating means for discriminating the pri- 
ority of information received in the receive buff- 
ers; and 

processing means for executing requested 
processing according to the discriminated pri- 
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ority of the information. 

9. A printer according to Claim 8, wherein: 

a size of each of the receive buffers is set 5 
based upon the priority of the logical channel to 
which each receive buffer is allocated. 

10. A printer aocording to Claim 8 or 9, wherein: 

10 

the plurality of types of information include nor- 
mal print data and interrupt print data. 

11. A printer according to Claim 8 or 9, wherein: 

15 

the plurality of types of information include print 
data and a control command. 

12. A printer according to Claim 8 or 9. further corr^ris- 
ing: 

a plurality of output trays, wherein the plurality 
of types of information include print data for 
which a particular output tray is specified. 

13. A printer according to Claim 8 or 9. wherein: 

the plurality of types of information include print 
data in which the printing language is specified 
and print data in which the printing language is 
not specified. 

14. A program recording medium for storing a predeter- 
mined computer program for generating information 
to be sent to a printer, the program comprising: 

a function for discriminating the priority of a plu- 
rality of logical channels of a network which 
belong to at least a transport layer or an upper 
layer; 

a function for generating a plurality of types of 
information for transmission to a printer; ' 
a function for dscriminating the priority of the 
information; and 

a function for transmitting the information to a 
particular logical channel according to the dis- 
criminated priority. 
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